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(57) Abstract 

A database system comprises an individual 
station with berth means for receiving an opti- 
cally readable information carrier with local in- 
formation. The system reads the carrier and fur- 
thermore receives remotely supplied secondary 
information. It has a processor for processing 
both local information and secondary informa- 
tion to produce output information, and a user 
interface for presenting said output information 
to a user. In particular, the carrier has a read- 
only part, and a write part for storage of at least 
one decryption key. The processor is arranged 
for decrypting the secondary information using 
said at least one decryption key. 
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Database system with local information remotely supported with dynamic information 



FIELD OF THE INVENTION 

The invention relates to a database system comprising an individual station 

having 

berth means for receiving an optically readable information carrier with local 
5 information, and read means for reading said carrier, receiving means for 

receiving remotely supplied secondary information, processing means for 
processing local information so read and also said secondary information to 
produce output information, and user interface means for presenting said output 
information to a user. 

10 A typical environment wherein a local and individual station accesses both local information 
and remotely supplied secondary information is found in a car information, or more 
specifically, car navigation environment, such as discussed for example in 
EP 94201259.2, corresponding US Application Serial 08/433,669 (PHN 14.843), and EP 
94201763.3, corresponding US Application Serial 08/491,190 (PHN 14.900) to the same 

15 assignee, herein incorporated by reference. Therein, the local database is CDROM that 
generally contains static map data in the broadest sense, and the remote supplier is a 
broadcast organization that provides dynamic secondary information on actual traffic 
conditions such as adverse weather conditions, traffic jams or recent changes to the road 
network. The processing combines the two types of information for optimum routeplanning 

20 that provides the shortest or quickest route between user-presented start and destination 

items. Other usages in a land vehicle environment may have time-limited events specified in 
the secondary information, such as sports games or shows. The user may want to have such 
events displayed on the map; alternatively, these could be taken in consideration for the 
routeplanning method. 

25 Furthermore, the present invention can be used in other environments, for 

example guided tours that use portable CDROM players, together with a broadcast personal 
address organization. The discussion hereinafter will center on the car navigation 
embodiment, which should not be considered as an implied limitation. 

Now generally, the map data varies on a slow timescale that is typically 
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months; on the other hand, the traffic conditions vary on a fast timescale of hours or even 
faster. Commercial exploitation and associated distribution of the database require an 
appropriate system for acquiring adequate remuneration, with respect to providing the map 
data and/or with respect to providing the traffic condition data. It has proven unfeasible to 
record actual usage of the data base by each individual user, especially in the case where the 
secondary information is broadcast. Moreover, it would be advantageous to signal that either 
the map data as stored is stale, or that it can no longer be used in combination with the 
actual secondary inforrr tion. In the latter case a particular sigi 
could optimally lead to selecting a particular route deviation from the stationary database, 
which however would not be present anymore in the actual physical situation. Both types of 
situations should compel the user to quickly acquire an updated version of the data base. 

SUMMARY TO THE INVENTION 

In consequence, amongst other things it is an object of the present 
invention to render the validity of the information carrier as such time dependent, while also 
blocking copying thereof for usage in another instance of the system. Now, according to one 
of its aspects, the invention is characterized in that said carrier has a read-only part, and 
furthermore a write part accommodating storage of at least one decryption key, said 
processing means being arranged for decrypting said secondary information using said at 
least one decryption key. Recently, optical carriers such as Compact Disc have been 
presented with a partial write area, allowing an extended field of use of such carriers. Now, 
with time, the provider of the secondary information may choose a different encryption key, 
so that the decrypting key may no longer be valid. 

Advantageously, said write part accommodates a plurality of locations for 
a plurality of respective decryption keys, and said processing means being arranged for 
selecting among said plurality of decryption keys according to a predetermined selecting time 
schedule, for decrypting said secondary information in a time limited manner using the 
decryption key so selected. This may be used for further discrimination among validity 
periods of the optical carrier, or alternatively, for discrimination among various services or 
levels of service. Again, each particular decryption key may be limited in its validity period. 

Advantageously, said individual station comprises an individual station 
key, and anyone of said at least one decryption key is privy to said individual station key. In 
this way, the disc is personalized versus the station in question. 

Advantageously, said processing means is arranged for decrypting said 
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secondary information using a first aggregate of said individual station key and said at least 
one decryption key, which first aggregate varies with said decryption key. In this way, the 
secondary information can only be accessed through a valid data carrier. 

Advantageously, said station is arranged for decrypting said local 
5 information using a second aggregate of the station key and a decryption key present on said 
carrier, which second aggregate is invariant to said actually selected decryption key. In this 
way, both local and secondary informations need to be presented at any instant in only a 
single version. 

The invention also relates to a carrier for use with a database system 
0 according to the invention, to a motor vehicle comprising such database system, and to a 

database supersystem comprising a multitude of individual database systems according to the 
above. Various further advantageous aspects are recited in dependent claims. 

BRIEF DESCRIPTION OF THE DRAWING 
15 These and other aspects and advantages will be discussed hereinafter with 

reference to the disclosure of preferred embodiments, and in particular with reference to the 

appended Figures that show: 

Figure 1 shows a motor vehicle provided with a database system 

according to the invention; 
>0 Figure 2 shows a decryption key system for the invention. 

DISCLOSURE OF PREFERRED EMBODIMENTS 

Figure 1 shows a motor vehicle provided with a database system 
according to the invention. The vehicle is depicted schematically by means of car body 70 

25 and wheels 72, 74. Furthermore, block 20 represents the individual station. As explained, the 
database system may be used in various other environments. The station is provided with a 
player for a CDROM disc 38 that is shown inserted in an appropriate berth 40. This berth 
may be constructed in a way known for commercially available CDROMs; the CDROM disc 
is removable. Also shown is a mechanical drive motor 36 with a bidirectional connection 34 

30 to central processor 26 for exchanging drive control commands and driving speed sensor 

signals with the processor. Element 32 represents a reading head mechanism with associated 
servo subsystems for track following, focusing, signal amplification, and bit discrimination, 
and possibly code byte reconstruction, so that processor 26 receives a stream of formatted 
code bytes possibly provided with erasure flags or other qualification information. On the 
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other hand, reading head mechanism from processor 26 receives control signals such as track 
addresses for accessing from the CDROM exactly the necessary information. The 
information received from CDROM 36 therewith represents road map information of a 
region that is suitably chosen under control of processor 26. Processor 26 has a bidirectional 
5 communication with a symbolically indicated user interface mechanism 28 that has actuators 
such as keyboard or mouse, and a user output mechanism such as display or speech channel, 
thereby constituting bidirectional channel 30. Furthermore, antenna 22 receives secondary 
information such as dynamic traffic data. The medium for transfer may be cellular radio, 
other types of broadcast or otherwise. The content of the secondary information may be 
10 traffic information. Alternatively or supplementarily, the secondary information may be 

amendments on the map data that have occurred through road reconstruction, road damage or 
changed traffic regulations. The secondary information is provisionally processed in block 24 
that may contain RAM facilities, in similar way as described for the CDROM information. It 
may be organized in a secondary database. The contents of the primary database may be 
15 supplemented and/or updated, first, by changes in road or traffic conditions, second in case 
of persistent changes with respect to the CDROM data, by a more or less cyclic organization 
of the broadcasting. The processor may then take up the change information according to 
need. If broadcast by cellular radio, the secondary information may be limited to the 
information considered relevant to the actual radio cell, for example, limited to no more than 
20 a predetermined set of surrounding cells thereof. The secondary information so taken up is 
selectively sent to processor 26 under control of processor request signals. A user person 
may now input present position and destination. The processor then selects adequate map 
data from CDROM and calculates a global route. Next, from block 24 any dynamic traffic 
data is selected as far as necessary for complementing the static map data. The combined 
25 informations now allow the processor to calculate an optimum route for the vehicle. 

Qualifications to the route may be given on grounds of easy driving, fuel economy, early 
arrival, scenic roadsides, but also for reasons of fleet management, such as the realization of 
a rendez vous with another vehicle, or an in ^-mediate visit to a particular customer. The 
calculations take the map data, together with the secondary information to get the optimum 
30 route. If no route is possible, a default indication is given. When the route has been found, 
the progress of the vehicle along this route is ascertained by means of odometer, compass, 
and possibly other facilities, to determine actual position. This has been symbolically 
represented by means of interconnection 76 for the case of an odometer. As based on such 
actual position, the system by means of audio or video indications directs the driver actions 
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that must be executed next. 

Conventionally, the data from the map, as well as the secondary 
information are in cleartext, so that no decryption thereof should be necessary other than by 
a generally known key. According to the invention however, a certain amount of data is 
5 presented in encrypted form. This may pertain to all data, to critical data only, or to a more 
or less arbitrary selection amongst the data. In particular, the secondary data may be 
encrypted. The key may be provided in various ways. 

First, the station in question may have a station key, for example, a four- 
digit number that is stored inside processor 26, and which identifies the station in question. 
10 This key is loaded upon manufacturing of the system, but need not be unique to the station. 
The station key may have an infinitely long validity interval. Second, the CDROM disc 42, 
shown once more, has two distinct regions. The first region is a relatively large read-only 
region 44 that is shown divided into sectors. Such read-only field is realized by first writing 
the information serially into a master carrier. Next, some kind of press-type mechanism is 
15 used for producing multiple replicas of the master carrier. This technology is in wide use. 

The second region is a relatively small writable region 46, that allows for 
the writing of one or more decryption keys. On one hand, such write part corresponds to the 
serial write part of the master-type carrier. The difference is, first that two different types of 

« 

information area are present on the carrier, and second, that the write part must now be able 
20 to survive in the less controlled environment of everyday life. In the context of the present 
invention, a 'write part" refers to one or more carrier tracks that allow serial writing. 
Various different technologies have been proposed: the simplest is write-once, wherein a bit, 
once written, can no more be reversed. A somewhat more complicated technology allows the 
bits to be reversed, so that new decryption keys and/or new non-key information may be 
25 overwritten over old information. The rewriting may be done at special apparatus that are 

located at some category of vendor. In other cases such rewriting could even be done within 
the remote station such as the vehicle in question. 

Now, each decryption key may have a unique and prespecified validity 
interval. If a plurality of decryption keys is present, during a predetermined rather extended 
30 time always at least one decryption key thereof may be valid. By way of example, the 

validity of each separate decryption key may be for two uniquely prespecified months, whilst 
18 different keys are present in total, yielding an overall validity of 36 months. 
Alternatively, a single key with a validity period of three years could have been written. The 
decryption keys are written at delivery time of the CDROM disc and are specific, but not 
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necessarily unique to the intended user station as represented by the station key thereof: 
various stations could have the same station key, although the number of stations having a 
particular station key should be a small fraction of all stations. 

An elementary type of decryption organization is that the single 
5 decryption key is read from the write part of the disc. To this effect the key proper may be 
packetized in a standard data format. The key extracted therefrom may be used in a standard 
decryption method, such as RSA, DES, or otherwise. First, the key is tested by the 
processor on actual validity. A simple feature is that the key package contains in the clear an 
indication on its validity period. In case of an invalid key, this is signalled to the user 
10 person. Thereupon, the system may either prove unusable completely, or the intended service 
is only rendered on a lower level. If a plurality of decryption keys is present on the write 
part, the correct one is accessed by the processor, for example, by searching for the correct 
validity period. After the correct one has been found, the system is rendered operative. If no 
correct one can be found the system reacts as explained for a single invalid key. 
15 For a system using an aggregate key based on both the station key and the 

decryption key from the disc, the process is as follows. Upon loading the CDROM in the 
station, first the station key is combined with the actually valid decryption key from the disc. 
The combining may be done in any way known in digital mathematics, such as finite field 
addition, multiplication, or a combination thereof, thereby constituting an actual aggregate 
20 key. The actual aggregate key is now used for decrypting the secondary information that had 
been encrypted in a variable manner, as determined by the actual instant in time. Note that 
the validity of the secondary information is of the order of one hour or so. In similar way, 
the standard information is decrypted by means of a combination of the station key and 
further decryption key information from the CDROM disc. However, in contradistinction to 
25 the secondary information, the encryption of the information on the disc is generally uniform 
in time, so that the aggregate decryption key in this respect must be invariable. Also here, 
the required decryption may be limited to a particular fraction of the information. The 
aggregate keys, both for the disc information, and for the secondary information must be 
uniform for the respective stations and discs. A particular realization is that the time-variant 
30 aggregate key is produced by the addition of the actual decryption key from the disc to the 
station key. 

After the predetermined validity time of the disc has terminated, various 
procedures are feasible. The first one is that a new disc must be acquired, that has new 
decryption codes thereon, and if applicable, updated standard information. A second one is 
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that the standard information is maintained as is, but new decryption codes are overwritten 
over, or in addition to, the old ones. This may require full rewriting facility for the write 
pan of the disc. 

Figure 2 shows a decryption key system for the invention, together with 
the two categories of data. Block 50 represents four successive decryption keys stored in the 
write part of the CDROM in question. The fields comprise an address A that may indicate 
the period of validity, and a data subfield B that comprises the key proper. Block C 
represents the station key. Indication 54 represents the combining of the station key with an 
invariable part of the information of the write part. This may be one of the normal 
decryption codes, or another code. The result is a steady key that is stored in register 58 of 
the station. Information from read element 32 may in processing cell 60 be decrypted to 
yield the necessary information to processor 26. In a period-variable manner, the information 
from the successive decryption key fields 50 is combined with the fixed station key 52 to 
result 66 that is stored in register 62 of the station. Information received on antenna 22, or 
information selected therefrom as present in element 24 in Figure 1 may then in processing 
cell 64 be decrypted to yield the necessary information to processor 26. Processing cells 60, 
64 and associated registers may be mapped on appropriate hardware of the station. The 
combining of the keys may be by digital addition, multiplication, division, and other in a 
finite field. 
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CLAIMS: 



I A database system comprising an individual station having 

berth means for receiving an optically readable information carrier with local 
information, and read means for reading said carrier, receiving means for 
receiving remotely supplied secondary information, processing means for 
5 processing local information so read and also said secondary information to 

produce output information, and user interface means for presenting said output 
information to a user, 
characterized in that said carrier has a read-only part, and furthermore a write part 
accommodating storage of at least one decryption key, said processing means being arranged 
10 for decrypting said secondary information using said at least one decryption key. 

2. A database system as claimed in Claim 1, said write part accommodating 

a plurality of locations for a plurality of respective decryption keys, and said processing 
means being arranged for selecting among said plurality of decryption keys according to a 
predetermined selecting time schedule, for decrypting said secondary information in a time 
15 limited manner using the decryption key so selected. 

3 A database system as claimed in Claim 1 or 2, wherein said individual 
station comprises an individual station key, and anyone of said at least one decryption key is 
privy to said individual station key. 

4 A database system as claimed in Claim 3, said processing means being 
20 arranged for decrypting said secondary information using a first aggregate of said individual 

station key and said at least one decryption key, which first aggregate varies with said 
decryption key. 

5 A database system as claimed in any of Claims 1 to 4, wherein said write 
part is write-once. 

25 6. A database system as claimed in any of Claims 1 to 5, wherein said 

processing means are arranged for using said local information and said secondary 
information in a land vehicle information context. 

7 A database system as claimed in any of Claims 1 to 6, wherein said 

station is arranged for decrypting said local information using a second aggregate of the 
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station key and a decryption key present on said carrier, which second aggregate is invariant 
to said actually selected decryption key, 

8. A database system as claimed in any of Claims 1 to 7 and having write 

means for writing a particular selection from said secondary information on said write part. 
5 9. A database supersystem comprising a multitude of individual database 

systems as claimed in Claim 7, wherein said second aggregate is uniform in time while using 
a single said carrier. 

10. A database supersystem comprising a multitude of individual database 
systems as claimed in Claim 4, 7 or 8, wherein any of said first or second aggregates is 

10 instantaneously uniform over said individual database systems. 

11. A motor vehicle comprising a database system as claimed in any of 
Claims 1 to 8. 

12. A data carrier for use with a database system as claimed in any of Claims 
1 to 8. 



RNSDOniD: <wo 



9611446A2 I > 



r 




r — r 

50 



52 



B 



t r 



54 

_Z_ 



B 



A 

i — r 



56 

A 



B 



EZE 



T 



FIG. 2 



B 



1 



; 66 



32 






62 


t 

60 







26 



64 


t 





WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

G06F 17/30 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 96/11446 

18 April 1996 (18.04.96) 



(21) Internationa] Application Number: 



PCT/TB95/00823 



(22) International Filing Date: 



2 October 1995 (02.10.95) 



(30) Priority Data: 

94202918.2 10 October 1994 (10.10.94) EP 

(34 ) Countries for which the regional or 

international application was filed: NL et al. 



(71) Applicant: PHILIPS ELECTRONICS N.V. [NL/NL]; Groe- 
newoudseweg 1, NL-5621 BA Eindhoven (NL). 

(71) Applicant (for SE only): PHILIPS NORDEN AB [SE/SE]; 

Kottbygatan 5. Kista, S-164 85 Stockholm (SE). 

(72) Inventor: OP DE BEEK, Franc isc us, Johannes; Jacob Catslaan 

33, NL-3818 WJ Amersfoort (NL). 

(74) Agent: STRLJLAND, Wilfred; Intemationaal Octrooibureau 
B.V., P.O. Box 220, NL-5600 AE Eindhoven (NL). 



(81) Designated States: JP, KR, European patent (AT, BE, CH, DE, 
DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT. SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

(88) Date of publication of the international search report: 

v 20 June 1996 (20.06.96) 



(54) Title: DATABASE SYSTEM WITH LOCAL INFORMATION REMOTELY SUPPORTED WITH DYNAMIC INFORMATION 



(57) Abstract 

A database system comprises an individual 
station with berth means for receiving an opti- 
cally readable information carrier with local in- 
formation. The system reads the carrier and fur- 
thermore receives remotely supplied secondary 
information. It has a processor for processing 
both local information and secondary informa- 
tion to produce output information, and a user 
interface for presenting said output information 
to a user. In particular, the carrier has a read- 
only part, and a write part for storage of at least 
one decryption key. The processor is arranged 
for decrypting the secondary information using 
said at least one decryption key. 




9611446A3 I > 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African 


CG 


Congo 


CH 


Switzerland 


CI 


Cote d'lvoire 


CM 


Cameroon 


CN 


China 


cs 


Czechoslovakia 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


FI 


Finland 
France 


FR 
GA 


Gabon 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HI) 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People's Republ 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TO 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/IB 95/00823 



A. CLASSIFICATION OF SUBJECT MATTER 



Acco rdfng ^Plntern^o^!P Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



IPC6: G06F, G01C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P.A 



Citation of document, with indication, where appropriate, of the relevant 



EP 0460869 A2 (GRAHAM POULTER PARTNERSHIP PLC), 
11 December 1991 (11.12.91), column 2, 
line 26 - line 43 



US 5394469 A (ROBERT NAGEL ET AL) , 

28 February 1995 (28.02-95), column 2, 
line 57 - line 65 



US 5247575 A (PETER J SPRAGUE ET AL), 21 Sept 1993 

(21.09.93), column 2, line 39 - line 57; column 6, 
line 58 - line 66 



Relevant to claim No. 



1-5,7-10,12 



1-5,7-10,12 



[x] Further documents are listed in the continuation of Box C. [y] See patent family annex 



• Special categories of cited documents: 

* A* document de fining the general ftate of the an which it not considered 

to be of particular rctevance 
"£' ertter document but published on or after the mterasmonal filing date 

'V document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of nnrnhfT citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use. exhibition or other 
means 

'!>' document published prior to the international filing date but later than 
the priority date rt aimed 

Date of the actual completion of the international search 



•X' 



later document published after the internal" >ri-i' * 
date * nA not in conflict with the application hut ou.! 
the principle or theory underlying the inventus- 

document of particular relevance: the clmmnf iu»»i:*.:-:. 
considered novel or cannot be considered id mvi*-..- >■ 
step when the document is taken alone 



~Y' document of particular relevance: the claimed invention k.twt. 
considered to involve an inventive step when the cfctrumov. 
combined with one or more other such documcnu. »u«.h *.■■;:•« « 
being obvious to a person skilled in the art 

d?*""™** 1 * member of the same patent family 



>H1 1996 



Name and mailing address of the ISA/ 

Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 

0 (second sheet) (Jury 1992) 



Date of mailing of the international search r«| 

2 4 -OA- 'B* 



it»rl 



Authorized officer 

Goran Magnus son 

Telephone No. + 46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 



Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No 

PCT/IB 95/00823 



1 



Category* I Citation of document, with indication, where a ppropriate, of the relevant passages 

US 5172321 A (SAN JAR GHAEM ET AL), 

15 December 1992 (15.12.92), column 2, 
line 22 - line 34; column 3, line 1 - line 13 



Relevant to claim No. 



6,11 



FUNKSCHAU , Volume, No 22, 1986, (GERMANY), ., 
"Auto-Navigation: Elektronische Lotsen 
page 99 - page 102 



6,11 



Form PCT/1SA/2I0 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



01/04/96 



Patent document 
cited in search report 



Publication 
date 



International application No. 

PCT/IB 95/00823 



Patent family 
member(s) 



Publication 
date 



EP- 


A2- 0460869 


11/12/91 


SE-T3- 


0460869 


15/10/95 


AT-T- 


128780 








AM-R- 

FWJ LJ 


650455 


23/06/94 








AU-A- 


7156394 


03/11/94 








All A 

AU-A- 


7822691 


19/19 /Q1 








DE-D- 


69113518 


00/00/00 








ID- A- 
or r\ 


£0100,83 


28/01/94 


US- 


-A- 5394469 


28/02/95 


AU-A- 


1923695 


04/09/95 


WO-A- 


9522796 


24/08/95 


US- 


-A- 5247575 


21/09/93 


AU-A- 


4188289 


23/03/90 




EP-A.A.A 


0472521 


04/03/92 








WO-A.A- 


9002382 


08/03/90 


US- 


-A- 5172321 


15/12/92 


WO-A.A- 


9210808 


25/06/92 



Form PCT/ISA/210 (patent family annex) (July 1992) 



THB PAGE BLANK 0*™ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



Defects in the images include but are not limited to the items checked: 



U BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




r 



PAGE BLANK (USfTO) 



